JHD: AN 
1-6 


DEPARTMENT  OP  COMMERCE 
BUREAU  OP  STANDARDS 
WASHINGTON 


letter 
Circular 
1C  65 


(May  10,  1922) 

ELECTRON  TUBE  AMPLIFIER  USBJ^^Jp^CLE  ALTERNATING  CURRENT 

TO  SUPPLY  POWER  g^^ILAi/IENTS  AND  PLATES 

(Abstract  of  paper  oh^ trh&s  subject  by  P.D.Lowell  to  be 
published  in  Journal^Sf  American  Institute  oi  electrical 
Engineers,  probably^ the  July  number) 


The  Bureau  of  Standards  of  the  Department  of  Commerce  bas 
developed  in  an  experimental  way  a radio  receiving  set  in  which 
the  usual  batteries  are  eliminated,  and  connection  is  made  in- 
stead to  the  ordinary  electric  lamp  socket.  The  apparatus  is 
an  amplifier,  which  constitutes  a receiving  set  when  used  with 
a simple  tuner.  It  may  be  used  with  any  type  of  antenna,  i.e., 
with  the  ordinary  elevated  wire  antenna,  a coil  antenna,  or 
special  forms  of  antenna.  Eor  more  details  than  are  given 
herein,  the  full  paper  should  be  consulted  in  the  forthcoming 
number  of  the  Journal  A.I.E.EA  A statement  in  the  newspapers 
that  the  full  paper  would  be  published  in  May  was  in  error  . 

The  storage  battery  ordinarily  required  to  light  the  fila- 
ments of  the  electron  tubes  is  a drawback  to  the  general  use 
of  radio  sets.  The  battery  must  be  charged  from  time  to  time, 
it  is  bulky  and  heavy,  and  the  acid  in  it  is  a source  of  danger 
and  damage  in  a household.  In  this  amplifier  both  the  fila- 
ment storage  battery  and  the  dry  battery  used  in  the  plate  cir- 
cuit are  replaced  by  a special  transformer  and  an  elec tron- tube 
rectifier  and  accessories,  the  aggregate  bulk  and  weight  of 
which  is  less  than  that  of  the  batteries.  It  uses  a small 
10- volt  dry  battery  in  the  grid  circuit  which  is  required  to 
deliver  only  a very  small  current  and  should  have  a life 
practically  equal  to  the  life  of  the  battery  if  not  used  at 
all,  i-v  .e.,  at  least  several  months.  In  order  to  reduce  the 
hum  of  the  alternating  current,  there  are  more  adjustments  to 
make  than  in  the  ordinary  amplifier  supplied  from  batteries. 

Of  the  parts  which  in  this  amplifier  replace  the  storage 
battery  in  the  ordinary  amplifier,  the  special  transformer  iw 
the  only  one  the  cost  of  which  would  approach  the  cost  of  a 
storage  battery.  The  cost  of  the  transformer  would  probably 
be  mainly  the  labor  of  assembling.  . A statement  was  made  in 
an  early  announcement  of  this  amplifier  that  the  storage  battery 
is  the  most  expensive  part  of  the  homemade  radio  receiving  set. 
This  may  have  been  somewhat  misleading,  as  the  aggregate  cost 
of  the  electron  tubes  in  amplifiers  which  employ  several  tubes 
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may  exceed  the  cost  of  the  "battery.  The  cost  of  the  battery, 
however,  plus 'the  cost  of  the  usually  necessary  battery  charg- 
ing apparatus,  generally  exceeds  any  other  item,  even  in  an 
elaborate  amplifier. 

A few  details  of  the  amplifier,  which  utilizes  60-cycle 
current  supply  for  both  the  filaments  and  plates  of  the  electron 
tubes,  are  as  follows:  This  amplifier  has  three  radio-fre- 
quency stages  and  two  audio-frequency  stages,  and  uses  a cry- 
stal detector.  The  60-cycle  current  when  used  in  an  ordinary 
amplifier  circuit  introduces  a strong  60-cycle  note  in  the 
telephone  receivers  and  make s reception  impossible.  This 
has  been  practically  eliminated  by  the  balancing  resistances, 
grid  condensers  and  special  grid  leaks  of  comparatively  low 
resistance,  telephone  trasnformer  in  the  output  circuit,  and 
use  of  crystal  detector  instead  of  electron  tube  detector. 

In  the  final  form  of  the  amplifier,  there  is  only  a slight 
residual  hum  which  is  not  objectionable.  The  amplification 
obtained  with  ac  supply  was  as  good  as  that  obtained  with  the 
same  amplifier  used  with  dc  supply.  The  complete  outfit  is 
compact  and  portable . The  amplifier  as  constructed  operated 
most  satisfactorily  for  wave  lengths  from  200  to  750  meters. 

This  range  was  determined  by  the  working  range  of  the  radio- 
frequency transformers  used.  By  using  suitable  radio-fre- 
quency transformers,  this  range  can  be  extended  to  receive 
any  radio  waves.  The  circuit  diagram  of  the  outfit,  includ- 
ing the  means  of  supplying  current  to  a loud-speaking  tele- 
phone receiver,  is  given  in  the  attached  illustration. 


Attached:  Circuit  diagram 


’Washington,  D.C 
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